GATA-related hematologic disorders.
The transcription factors GATA1 and GATA2 are fundamental regulators of hematopoiesis and have overlapping expression profiles. GATA2 is expressed in hematopoietic stem cells and early erythroid-megakaryocytic progenitors and activates a certain set of early-phase genes, including the GATA2 gene itself. GATA2 also initiates GATA1 gene expression. In contrast, GATA1 is expressed in relatively mature erythroid progenitors and facilitates the expression of genes associated with differentiation, including the GATA1 gene itself; however, GATA1 represses the expression of GATA2. Switching the GATA factors from GATA2 to GATA1 appears to be one of the key regulatory mechanisms underlying erythroid differentiation. Loss-of-function analyses using mice in vivo have indicated that GATA2 and GATA1 are functionally nonredundant and that neither can compensate for the absence of the other. However, transgenic expression of GATA2 under the transcriptional regulation of the Gata1 gene rescues lethal dyserythropoiesis in GATA1-deficient mice, illustrating that the dynamic expression profiles of these GATA factors are critically important for the maintenance of hematopoietic homeostasis. Analysis of naturally occurring leukemias in GATA1-knockdown mice revealed that leukemic stem cells undergo functional alterations in response to exposure to chemotherapeutic agents. This mechanism may also underlie the aggravating features of relapsing leukemias. Recent hematologic analyses have suggested that disturbances in the balance of the GATA factors are associated with specific types of hematopoietic disorders. Here, we describe GATA1- and GATA2-related hematologic diseases, focusing on the regulation of GATA factor gene expression.